It is a matter of concern if you read "33 women die every hour from pregnancy and childbirth complications -India among 10 nations with highest maternal mortality ratio" (WHO). Complications of pregnancy and childbirth are the leading causes of disability and death amongst women between the ages of 15 and 49. In a study conducted in Mumbai, more than half of the women suffer from various complications and were in the younger age hailing from rural areas [1] .
In 1990, the WHO reported the death of 523,000 mothers due to complications in pregnancy and childbirth; in 2013, this number was 45% less indicating that advances in science have helped us achieve this drop in mortality. But we are still falling short as the distribution of health-care talent and mechanisms is discordant between the privileged and the underprivileged.
Haematologic emergencies contribute to significant morbidity and mortality in the pregnant population and can be sudden, unprecedented and catastrophic. Certainly, there is an opportunity to prevent haematological emergencies in our community and we owe it to our women, to do our best as thinkers, planners and executors of good health care and safe practices. So are we delivering the same? I feel that awareness of pathophysiology and anticipation or recognition of possible hazardous events are two keys to better therapy and outcome.
Coagulopathies in pregnancy can present or lead to obstetric emergencies and can vary from prothrombotic / microangiopathic events such as HELLP (Haemolysis Elevated Liver Enzymes Low Platelets), TTP (thrombotic thrombocytopenia purpura) and other microangiopathies, especially DIC (disseminated Intravascular coagulopathy), to deep venous thrombosis (DVT) and recurrent pregnancy losses and, on the other hand, bleeding events such as antepartum haemorrhage and PPH (postpartum haemorrhage) just to name a few.
These could be prevented if we monitor the patient well for warning signs that could warrant tests to diagnose these unwanted events. Unfortunately, a regular ANC follow-up in our clinics is not common and sometimes patients present to us for the first time with an emergency with no documentation of previous adverse events in the earlier pregnancy.
So, how can we recognise and prevent such catastrophic events in our patients? Surely, by understanding the pathophysiology we could attempt in all honesty to do so. A good history of past episodes of bleeding along with a family history of bleeding can warn of a bleeding tendency such as a congenital bleeding disorder like von Willebrand disease (prolonged bleeding time, raised APTT (activated partial thromboplastin time) and history of mucosal bleeding from childhood, especially menorrhagia). Simple laboratory tests such as a global coagulation panel including a CBC, PT (prothrombin time), PTT/PTTK (partial thromboplastin time with kaolin) and plasma fibrinogen could predict a coagulopathy. A prolonged PT could suggest underlying liver disease or FVII deficiency, while a prolonged APTT/PTTK could suggest deficiency of the intrinsic pathway (Factor XII, XI, IX, VIII) and a prolongation of both could suggest a defect in the global coagulation system, especially DIC or coagulopathy of PPH or of massive transfusion. A short (less than the control) value of the coagulation tests (PT, APTT/ PTTK) may actually warn us of a prothrombotic state such as preeclampsia or early DIC (disseminated intravascular coagulopathy) in a given clinical situation. TEG (thomboelastogram) is a simple bedside test with a fast turn-around time that may identify and guide appropriate component therapy in case of bleeding, especially in a patient with PPH or postoperative state where you would like to differentiate between a coagulopathy versus a local surgical cause for bleeding [2] . Of all the coagulopathies, disseminated intravascular coagulopathy (DIC) is by far the worst as its morbidity and mortality are high. DIC is associated with a systemic activation of coagulation causing disseminated fibrin deposition in the small blood vessels due to activation of thrombin, culminating in multiple organ failure. This results in activation of coagulation resulting in depletion of platelets and coagulation factors, which may cause bleeding (consumption coagulopathy) [3] . DIC can arise from a series of pregnancy complications ranging from acute peripartum haemorrhage to placental abruption to preeclampsia/eclampsia/HELLP to retained stillbirth/ septic and acute fatty liver of pregnancy. Diagnosis of DIC can be made early by awareness of the clinical picture of persistent oozing at surgical site, ecchymosis on the skin, a multisystem organ involvement or failure, changes in the colour of the digits, reducing platelets count and a prolonged PT/ APTT/ PTTK, especially with a dropping fibrinogen (even if it is in the normal range a dropping trend of fibrinogen is significant hence the need for a baseline value) with rising D Dimer or FDP (fibrin degradation products) and schistocytes on smear [4] . Treatment of DIC involves correcting the underlying causes like, controlling: sepsis, removal of the dead foetus, control of bleeding and avoiding unnecessary transfusion, as it can cause a dilution DIC. However, if there is bleeding then use of different blood components or factor therapy PCC (prothrombin complex concentrates) to replete the factors and contain the DIC is the best option to normalise the coagulation profile. The typical target for blood components in a bleeding patient with DIC is: platelet ≥ 0000 mm 3 , PT within 3 s of control and APTT/ PTTK within 6 s of control, haemoglobin at 8 gm% and fibrinogen more than 1.5 g/l. DIC can cause significant morbidity if not mortality and needs prompt recognition and therapy.
On the other hand, the most feared bleeding event is PPH (postpartum haemorrhage) in which there is an acute loss of more than 500 ml blood at the time of delivery. It could have been predicted if the fibrinogen level is between 2 and 3 g/l at the time of delivery. The risk was multiplied by almost 12 when the fibrinogen level was < 2 g/l, suggesting that fibrinogen had a positive predictive value of 100% for severe PPH at a threshold of 2 g/l [5] . Immediate control of the bleeding source (surgically or by embolisation of bleeding vessel) followed by aggressive packed red cells transfusion and induction of the massive transfusion protocol (MTP) is the need of that hour. If the bleeding is not controlled, then additional components such as FFP / cryoprecipitate / platelets are used as a package to further control the coagulation process. It is better to initiate component therapy if the need is more than four packed red cells, especially if bleeding is ongoing, as depletion of blood factors can trigger coagulopathy. So preventing coagulopathy is better than letting it set in is the need of the hour.
There are several other micro-vascular coagulopathies such as eclampsia, eclampsia and HELLP (haemolysis elevated liver enzymes low platelets), HUS (haemolytic uraemia syndrome) and TTP (thrombotic thrombocytopenia purpura) due to microangiopathy in pregnancy that can significantly affect the pregnancy outcome.
A rising creatinine, thrombocytopenia with neurological features, fever and schistocytes on the smear suggest TTP, while similar features without a neurological involvement but with rising creatinine and anaemia suggest HUS. If the schistocytes are accompanied by rising liver enzymes and thrombocytopenia, then this is likely to be HELLP and if the new event is hypertension then this could be preeclampsia, especially with a rising LDH and proteinuria [6] .
Mild preeclampsia was described in women with moderate hypertension and no more than a slight trace of albumin in the urine [7] . Severe preeclampsia (PE-SF) is now diagnosed when new-onset hypertension occurs ≥ 20 weeks of pregnancy, in conjunction with at least one severe feature involving other organs such as the liver, kidney, eyes or lung by the ACOG's revised diagnostic criteria for preeclampsia 2013. The definitive treatment for preeclampsia and HELLP is delivery, after which maternal health usually improves steadily over 2-3 days [8] .
TTP (thrombotic thrombocytopenic purpura) is a rare Thrombotic Microangiopathy (TMA) that is most often an acquired inhibitory auto-antibodies against ADAMTS13 (a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13), an enzyme that normally cleaves Von Willebrand Factor (VWF) [9] . It can be diagnosed by a rapid onset thrombocytopenia, schistocytes on smear (fragmented red cells), anaemia with involvement of kidney (raised creatinine) and CNS (abnormal behaviour). In pregnant women that present with marked thrombocytopenia in the first half of pregnancy, TTP should be ruled out, because preeclampsia and HELLP are unlikely. Suspicion for TTP should also be high in those with personal or family history of TTP [10] . For women presenting with haemolysis and profound thrombocytopenia in the second half of pregnancy or postpartum, ADAMTS13 activity level should be sent to rule out TTP [6] . TTP is a rapid fulminant disorder that needs prompt recognition and specific therapy with plasmapheresis with or without steroids an additional agents. Particularly, platelet transfusion should be avoided as it can exacerbate the underlying disease in TTP and increase risk for neurological or cardiovascular events or death [11] .
The historical association between TTP and HUS (haemolytic uraemic syndrome) has led to confusion and delay in the diagnosis of TTP. HUS is characterised by the triad of microangiopathic haemolytic anaemia, thrombocytopenia and acute kidney injury [12] . The treatment of HUS is dialysis/ plasma infusion / plasmapheresis / steroids just like in TTP and for the atypical variety is eculizumab [13] . All these can significantly impact the outcome of pregnancy adversely.
While the above-mentioned pathologies are at a microvascular level and hence not seen as an obvious feature clinically, a visually obvious isolated limb swelling with pain and colour change should warn us of a DVT (deep vein thrombosis) that can be confirmed on venous Doppler ultrasound of the involved limb. D Dimer is a diagnostic test for DVT, but in pregnancy it goes up as a natural prothrombotic protection against bleeding and hence not a good indicator of DVT as seen in the non-pregnant state. For this reason, a higher trimester-specific D-dimer cut-off could have a better sensitivity in pregnancy [14] . Pulmonary embolism (PE) could be easily missed due to commonality of symptoms with pregnancy; however, if there is persistent cough, diaphoresis, haemoptysis, syncope, fever, tachypnoea, hypoxia and hypotension she should be immediately attended to for PE. An undiagnosed and untreated DVT could affect the growth of the child and could cause a fatal pulmonary embolism. VTE (DVT with PE) accounted for 15% of maternal deaths reported in the USA between 2003 and 2011 [15] . No such specific data were published in Indian population in pregnancy. A V/Q scan (ventilation perfusion scan) is preferred over a CT pulmonary angiogram in pregnancy to diagnose pulmonary embolism because there is 150 times less breast radiation with a V/Q scan compared with a CTPA scan [16] .
Once diagnosed, DVT / PE (with normal haemodynamics) needs urgent therapeutic anticoagulation with low-molecular-weight heparin (1 mg/kg twice a day if the creatinine is normal) with a good safety profile as LMWH does not cross the placenta, and is not associated with any teratogenicity [17] . DOACs (direct oral anticoagulants) have not been studied during pregnancy or during breast feeding. In haemodynamic instability (hypotension) secondary to pulmonary embolism, thrombolytic therapy is the drug of choice and rtPA (recombinant tissue plasminogen activator) appears to be the safest fibrinolytic drug in pregnancy, with minimal placental transfer and no teratogenicity [16] .
Postpartum, the VTE risk is highest in the first 3 to 6 weeks, but remains modestly elevated up to 12 weeks of postpartum [18] and caesarean section (CS) has an increased absolute VTE risk of 2.0 to 4.3 per 1,000 CSs [19] . Hence, extension of anticoagulation duration for 3-6 months post-DVT/PE in such patients is beneficial to prevent DVT/PE at home when the patient is unsupervised! Decision of extension to prevent DVT at home is case based and on risk stratification. No such extension or prophylaxis is needed if there is no DVT or the patient is low risk and mobilised early.
Warfarin (with target INR 2-3 for desired duration) if used as extension or for prophylaxis post-delivery is safe during breastfeeding. It should be accompanied by low-molecularweight heparin till INR is 2-3 on two consecutive tests.
A good ANC assessment, past/family history of bleeding or clotting events either in the pregnant state or otherwise along with the global coagulation profile /TEG will help diagnose many coagulopathies. Asking the pathologist or haematologist to view the peripheral smear for schistocytes as an early warning sign for microangiopathy helps provide appropriate early measures to salvage the pregnancy and the pregnant mother. Stopping anticoagulants in time prior to any surgical intervention or spinal/ epidural anaesthesia will prevent bleeding and reintroducing the anticoagulant post-op will prevent thrombosis for the high-risk patients.
Awareness and early detection of microangiopathies by the obstetrician will reduce morbidity and mortality. A timely referral to a physician or a haematologist will help sort out many of these adverse events and improve patient outcome. For patients who are in a less than tertiary care, a prompt transfer to a higher institution that has better facilities of specialists and blood bank could save lives.
